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(57) Abstract: Compounds of the general formula (I), optical isomers or prodrugs of the same, pharmaceutical ly acceptable salts of 
O them, or solvates thereof: (I) wherein R 1 is hydroxyl or the like; R 2 is optionally substituted lower alkyl or the like; R?3 lis hydrogen 
a or the like; R?4 ^is optionally substituted arylene or the like; R 5 is a group of formula (i), (ii), (iii), or (iv): (i) (ii) (in) (iv) and R 6 is 
optionally substituted aryl or the like. 
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(57) 5ft: 

-SSS ( I ) : 

R 2 

R 6 — R 5 -R 4 -S0 2 -N'^COR 1 (I) 
R 3 

R 5 (i5£ : 
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5 inffiftm 
io wftsflf 

T?fc3^P^Pf7-^ #lCvhy y ?^^i?p/D77-f (MM P ) a* 
15 B-£LT^5. MMPKIiMMP-1 (II^ 7^t— ^) i»bMMP-23* 

•^5% mm<Dm®x&mm. ^ <h i v«jfe£> ) 

T!ttSIB©iifT£ifflS**<0*a (Sit) ±##ftHLT^5:i#a§Snt 

20 

•?hyy?X*fi 1 2 (MM P — 12) fi, n 7 7 — 

TrMU i ^ 5 ffiOMMP t tt^.P>ti^^#1f LT 

S:9I»f-f-Sit#^e>*iTV>5. MMP-1 2 *s#ftffifc:|l4 LT^5 - t ft 
25 SCIENCE 1997, 277(26), 2002-2004 *5 £ Exp. Opin. Ther. Patents (1999) 
9(7),851-895^£fS«£;ft,T^5 0 U;#ot, MrftMfc 3 ^ ttftttfctf$& 
i5«ilHa«r««t1"5il*!-C*>5«ttIHJitt»«A(C0PD)^©MMP- 1 

1 
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2 fens, tit, mmp-1 2as<E»tt* % ^mmwitmrn^m 

B\cm& t <D7P&& Exp. Opin. Ther. Patents(1999) 9(7),851-895 f (C 

**V-/~jV*^i-i*;V*^T 5 KS§2g£M^ WO99/0478 0 {CfESt 
5 £*l,-CV^„ 

MMPPIS#/B££-1-3>WI-*y7? Kft2»##, WO 9 7/2 7 1 7 4ft 

mmp-1 2m^1¥%Z%1rZ>ik&!foi$%it>iix^%i<\ 
10 ^^OIS* 

MP-1 2PlS^J©|Bll^gJtV-CV^5. 

1 2Pl!§f£&&7F-f ^ irSratBLrt. 
-T^^*>> #£9312, 1) (I) : 

R 2 

R 6 -R 5 -R 4 -S0 2 -N'^ s, COR 1 (J) 
R 3 

20 R 2 tt7K^M^-> gm*t^Tv^Tt> J:v^^SiiT/^^/^, g& £ftT^-C t> i v^T y 
-VK E&£tiT^Tt> J^T^A-^f/K tiX^X h <fc V^r n r y -A- 

r 8 ****]^ m&&nx^xh£^&mT/i'*/i', mmtstix^xh^rv 

Mfe^ftT^Tk J^T^A-^/K g&£ftT^Tt) .fcV^rnry -A- 

2 
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y ; 

R s fi5t : 




5 

10 Ktt, SJT©2) ~1 8) Kia-t-5. 

2) R 6 : 



(R 7 )m 




15 d-=^v', ®&7A'*/l'?-;J\ /MJffijR7A'*;K t Kn**/, ^/V/tf^-v', 

7;l"¥/V'*^V*/P3j?=/V > 7$/*^*-/K 7WK - ho, ->7/v *fc 

3 
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5 tg^1-^TO{4gT*SmL#5„ flfctf. 



Tt> AV'HftfcTA"**', fc Kn*i'-e*!fe£;h/"CV , >"tt>±v , '7!>-/K fcKo* 
^•eB^^ttTV^Tfe i^7 7^, *fcttfc Kn 3r "C ft ft TV •>"£"£> J: 
15 ^fn/y^T^^K-feSl) ~3) ©vTtl/J&MEEttOflS^'WK 

20 -yu- 3 -i' AO ^^VT-foSl) ~4) <D^-fftfr\c%&WL<Dfc-&m. *:<D%^ 
6) R 3 ^*^Ig^T'fe5 1) ~5) (D^-ftlfrizmmOik&ya, *©#3M£«i#, 
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7) R 4 #l, 4-7i^uy^fcli2, 5-f*7xy^/K ~6) 
5 8 ) R 5 #5* : 



10 9) R 6 #5£ : 



15 10) (II): 



Kp^S'^S'S'vK 4 ^ 3 -I'/MfvK Sfctt (5-t Kd*S/ t ^ 

20 R 9 tei, 4 -y^-u^^fc^, 5-ft7iy-^A- ; 

R 10 tt^ : 






R 8 tt**Ji^, -fy/o^/K ^y7*f/K ^y^, 4-t 




5 
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U s /MaftftT^/K 7V;P, ^Fd, ->7A § ftT V»T t <fc V^7 5 / , 

11) l) -10) 0Vvf*v*fcB*©fc**fc#»*ai: fC^*1-5ESIia 

12) 1) -10) ©v^;ft^iBSJ©{ti^££$j&# < b LT^t"^ *n 
10 /of7-t™i 0 

13) 1) -10) ©v^-f^t|E*©fl;-&**#»j*^i:LT*#i-*^h5 

y ^ * ^ * p/urT-fafi. 

14) i) ~io) <D\<^htAz%m<ofc&mit^M%t LttttSv h y 

y^^O^nf?- £-1 2|a#SJ 0 

15 15) i) ~io) m*1Ttifr\zfc&o{k&®i:#%3!$.&bLX$Gi-Z>®&m 

1 6) «tt(B*ttJ«f*A*te«-t5fc©©EISIS:fl5i-t-5*:»©l) ~1 0) © 
<^1* ;ft,;&»fcfB«©<fc;-a-&©&)B. 

17) 1) -10) ©^-fni»fcE*©fl5^«j©?&!i±aftSr*1-*SrA«:^tp 

18) 1) -1 0) ©V>T Jl4>tB*©ft^fti:MMP- 1 2 5 1 1 
i#ttt8MMP-l 2©P1W^S 0 

25 fljttf, *9vK 3^7K n-^nt>, ^V:/Pt:VK n-:/?VK 

n e o -^yfvK n-^3rS//l<\ -fy^#->;K n-^:/5vi"\ n-^^/i' 

6 
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<W\ C 1 ~C 3 T/^/U#2iMf b^6 0 

• *pjss*^, y.m-ei>\s< hm&&t>itTj8^p>tiz r«!7;^ 

if fetlSo 0* b< tt, C2~C67/^/^$lfe,il-5„ £?>K#£L<ii, 

10 L<S2l£t±OHl^?:tt5, it g( 1 ffi<Z>0Hb**S££ 
"a L % L-CV^fcJ:V\ «>ttf, x*-s^K 2-^0t'=/K 3- 

Zf=T=.;V s 5 - — ^ S^/K 6 -^yf^/l/, 7 

L<li, C 2 ~C 4 T/^-zM^ff £>ft3„ 

jv$:A> SrU-g-t5o #)x.fi> v'^PT'ntVK v^PT^/K v-^p^V^vK 
25 3=Ll/\ 

^ejllrt*, r7 7 ;H/H Mia mmr^^ju] \cmm rry-^j 

7 
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Miff, 7 y.^frx.^iV (Miff, 2-7i=;Hf/l/f) , 7^- 

(Mi^ 3-7x^0^) , "T^^y 5vU (Miff, 1 

-7-7^/py fvu, 2-^79^1^^/^) , ryhP^^f/i' (Miff, 9- 
5 #*lf£>;ii5„ 

-A-J tft, ffiifcSifftS, ^SI^, fif^xat^^Srtini^ 
±#tf 5~6l©fSf^tU rftttv^ a7/^;K 7V-;K #3§=§;K 
% L< ftftfero^nTy-^tiag-g-LTVN-Ck <fc < , ^ ft b W IS ft ± 

io T©&fiT-ig-£-L5 5, Mil fny;v (Mil l-rny/K 2-t°ay 
A\ 3-bfn y/l/) , 7U/V (Miff, 2-7yA\ 3-7!J^) , (M 

iff, 3-^ji-/w) , -r^yy/v (Miff, 2--r$^/y 

/k 4-^5^yy/w) „ h-yj/y/w (Miff, i-i?7yy/K 3-t°7Vy 
A') , ^y^r/yyp (Miff, 3 y^ry y/W , ^y^f-yy^ (Mi 
is if, 3 — ry^f-yy^) , jj-^f-yy a- (mh 2-^-^f-/y^) , 
yy^ (Miff, 2-^ryy^) , trys^ (Miif, 2-fy^/u, 3-t 0 
y^K 4-t°yv ? /u) s (Miff, 2-b"7^^/>) , f^;-^ 

* (Miff, 2-k°Hy=;K 4-tfH^=^) , t?y^7=A- (Miff, 
3-tf!)f^-/H , 7h7/!)/> (Miff, lH-7h7 % /y^) , 

20 ryy/p (Miff, i, 3, 4-^-=3ff-^ry y/W , ^T^ryy/w (Miff, 

1, 3, 4-f7^7/!)/i') , ^yKy^=^ (Miff, 2-^VKy^-zK 

6 -i' v Ky , -ry^yKy^ (Mttf^ , 4> 

KJJ* (Miff, l-^yK!J;K 2-^yK!);K 3-^yKD^) , 

yy^ (Miff, 3--ry^/y/w , T'y^A- (09 ah, s-yy^/i') , * 
25 yy^^^u (Miff, 2-=t/y^^^) , -fy^yy/p (Miff, 3-^y* 
/ va>) , *y yA- (Miff, 2-df-y y/K 5-*y y/u) , 7^7^-^ (M 

iff, 1-7^7-^) , ^*7^y *J=-A> (Miff, 2—f7^})i?=-;U) , 

8 
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2-7 , Tl)v ? -^) , J&A'^/JJA' (Mx-ft, 2-*yW^i/i) >K 3 -yJ;WV/ 
5 hys?=^) % 7^ y (0ijx.«, i-7*y=^/K 2-7* y-^) , 
•^y/7 7=^ (08*.tf % i-^y/7 7=^ 2-^y/77=;v) » 
$^y!J/v s^/y^-) , y^-y-yy 

a- » ^y/^-y-y y ;> 2- 

^y/t^ty y a-) » '<y/tifti?7/!)/i' 
10 ryy/p) % ^yy^yfr/y/v (iitfi, a-^yy^yfr/U/v) > -< 
w+T-'SVfl' 2-^yyf7yy;v) % ^^^7^ (w^ht, 3 

-^y/7y;v) , ^-/f-^zi/u (Mil 2 — tyyfi=A) If^tfb 

15 LV\ 

R 3 K*5(7 5 Ufo7i)-/H £LTte, ey-y/K f-^/K 7!)yK ^ 5: 
R 6 fcli3tt5 Kfn7!)-/W £ UTtt, */!J;i' 2-*/ y A-) , 

t-y^A (Mx.tf> 3-ey^A) , ^y^77=^ (uttf, 2-^0-/77 
20 =a0 N ^yyf-xiA- 2 -^<y /^-^-/w) , -y^y/77=/K 

^y^yji^ s-fy^yy^^isA' (fljti 2-^^-/w) N 

2-7D/1') «##*LV^ 0 

y/uy^/u) , fryy/vxfyu (flifctf, 5-f7/!);v-2-if^) % * 

9 
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fvtO „ ^yy* h y 7/y a^tvp l-^y/MJT/y^f 
(09^«, 2-^o-yv ^/y^y ^ao % tfy^A-y9vu 

10 5— fA^^vrtO 

5. Mil tfny^/P (ttfctf* l-toy^ 2-fny^ = /U) % 
15 fny^/i/ (flUff, 3-^d!)=/W % -r?y/y^=-yu (09*. If, 2-^5 

/^y^) „ << ^7-/y^ (Mxtf, i-t°7/y^- 

2 - ^ 7 y* y $>= ao % f 7 y y - a% tr ^ y ^a- (#j *. if, tr^ y / % 

2-f^y^/U) » h^yv^/i. l-tf^7v?=^) „ ^yK!)=/i' 

(08*.tf, Ky =A0 , ^y^FP-zK ^E-yu*y-/P (M&ff, * 

20 ;p*yy, 3 — ^/u* jj =ao » 4H- [1, 2, 4] ^-*-y-i?7/-/w- 5 - 

1, 2, 3, 4-fF7fcKn- [1, 8] t7f y-^y, 1, 3 — 

25 rryi^vj tfjE rry-^j ^e>R#*ii5 2«ss:S 

2-7x^l/y, 1, 3-7^-1/^, 1, 4 -7ixvy|i;||f bix5„ & 

10 
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*u<fii, 4-7s = >y#J!Sifbni. 

A^S^tf ^KPKli, 2, 5-ft7sV^^ 2, 5-77 

^ai*** r^D<7-*>j ktz-7?m. m.m. #£#3 £*«r£*-r5. 

15 *\ sec-7"f^^ t e r t-7'f/l't^v'#^f(f &*U< 

11 
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it* strains mmr/^^/ui &&-£i-a 0 wz.tt, vvy v 

10 #9J»i#>K rgg|£;ft,T^-tk «fci^7$ j j ili, 7 $ / 3= fiirfB r£& 

75/, 7tf;i-75/, * < sV4fi>7 5 ;G&&tr btiho »*L<l475/ > 
15 ^W?;, ^fA-7U, S^^T $ y „ 7-fe^ 

/P7 5 / #*ff 

^Wisi^ rg^^ttrv^Tt «fcv>7 $ y iitft, 7?y# 

fir, Anyy, =1>d, e/7/, ^/vtf^iA ffi»7/u*A'^-#^*/i'#=/i/, 
ad® ^ Toft's *xi&M.7/i'*A'*r* 9 s* flMfc£*i"C^"tfeJ:v*7$ A g 
25 ifeSftTV^-Cfc <fcV>7 5 /^/Utf^/K 7WK 7v';i't^v' 1 fi*£ixT^T 

JM'**^ (09*. fi, ^y^yP^-#5/) , f|7;^;M/v*-yK 97 -VJ^ 

12 
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R 2 irjo(t-5 rg^^tL-c^rfe ckv^ar^^r/i'j ©tMHta, t kd 

5 R'fclisrtS ra&£ti-c^Tt> <fcV^iiT^*/M ©ffStLTIi, t Kd 

#^jUa#4\ rg&£jt-c^-tt>«fc^Ty wyj , rg&£ft-c^-ct> <tv^ 

V^Tt. .fcV^&T^/K '/?D7^, ffii@&T/l"7--/K ®jR7A"¥.=;K 

20 Hft&tt-eifia±*ftu5 5. 

25 iJiV r^n7!)l/VJ ##*u^. 

13 
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<D'pX'b¥f\z.w.&&in:^Xb£^&1&7;i'*/i', iliT^^^/K ffifcr/u* 

10 ^y, -hn, i/7/, fl/M?*^ i£^7/l^^/P#=3 E -v'^^^=-/V, ^nffiiR 

t^tfci^T!)^ iLTtt, t Kn*i/ % {£$7^/1^*^ /mz^, 

15 R 6 fcfeits rfi^$^TVNTiiv^7y-/Pj oflSi mfEH^S 
©*^fctttc«ift£ftTv*Tt>J:v^iR7,rt'*/K i'^oWA', 1&®t7/ut- 
=/K &9i7Ji'*=-A>* t Kb**/, MTM/i't*'/, ffi^7/V'5r-/u^-* 
5/, ftJR7/i"*/»' , f-;*\ Any/, = fn, 5"T/\ 

(SIK7/W=¥^^-*-?x*^a}?-/W % .'M3f£j&7/i'*/K ^n{ggiT/P*/P^*i/ x 

20 fitfe^ftTVTfc J; V^7 =: / , fitfe^tlTV^Ti £^7 5 y #/Hi?=^K 7S^K 

f /^u7M^, ®S7;l"5r-yU > ©»7/i"¥=/K fiftTA"*^*-* 
*^***^/, •(S^7/V-^r^^- : 3r'>'*/'l'xKnyP % 7 $ y # A'rfi^/K 7^ =■ h 

25 o, ->7A £fci^&£ftTv^k<fc^7$y;W;f bft5 0 nia^-ci^ 
-Ct«tV^7y-yuj ttttt, ®i&7^=WK 7^^ An^/, 
«7/K;i'ft > fi^tiTv^tJ;^ 5: y T-g&^ftT^-Cb <fc^7 y - 

14 
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io R 3 irfcit5 rg^^ttrvNT^ iv^xor y-zuj ©smsi bra, MfB 

g&g<ft*T*t#(-g&£:frT^Tt><fc^ffii&7/i'^K llT/^^/l', i&B 

6I7;^/K /Na{£^T/>=3f^^-^v', g&^ftTt^T t> ± V^7 ^ / % g&£ 
15 ttTV^Tt) <fcl^7 5 / 7v-/K 7 Wl^^r £ tv<> 0 rg& 

R 6 icfcit5 rg&£tt-cv^t><i:^xn7 y -AM OiftStLtii, Buffi 
20 g&S<D^T-*>#t;ig&£;ftT^Tt> iv^S^/v^r/K •>^d7;^;K « 
*£«&7/U* = /K t Kn^fi/, 617;^^^^ i£U7/l^- 

^■^ tS7y^/l't i fi/^/^-/K ^nigg^/l^K ^ n fc®.7 * Jr 

25 7->/K 7i/^^yfi:0* h\>\ $ £> L ^g&S t LTIi, ^ o ^y, 

15 
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, K ->7A *fci±Hsii*:fc-c^-ct> *v*r§ /tfmtf buz, mm 

D^y, =ho, {Si$7/l'^A';t= 3 E-v';*A'?ff-/K />n{£ 

10 fc7A'*A', ^ufc&T JVZrjV***/, * ftT^T t> ± 1^7 $ / N g&£*t 
T^T>b ±^7 5 / ^/Utf^/K 7 S'/K 7 i'/l':*-* LV^. 

15 *©>f TfeftfcflllftSiX-CV^rfe ,fcHtt*7A'*A'» fi»7/U^" = A's {£^7/1- 

t Ko*^ fc^r ;\'*A>jr*i' s tjviorfY, &B.7 frf-ir \ /n 
n^y, -hn x i/7/, yfr/HK*^ ©&7/U*/M-*$';fr;i';l?=A', 
S^V^/K >^n<SiR7^df-^^-^'>, g&£ttT^T t> £l^7 ? 7 , 
TV^ ; i>J^7 5; ;%A'&=-A' S 7WK 7*sfi'*r*i'i$#R*. Lv\ rg&£ 

^y, *fcli^ni6;ii7/P^^T-em$^TV^Tfc J: V^77/^*/^#»* LV\ 
R 2 lc&tt5 rs&^ft-C^Tk £v^td7 y -yu7/i^=3f/Pj ©Iftli It 

25 *jvi-lr, AD^y, - h n N i/7A &1&7 * A* 

=/K /miS*7M^ ^nfi»7/udF-yu^-*S/ % BJft$tlTV>Tt> «fc V % 7 5 

A SlfeSftT^fb <fc^7 ? 7 7 is fr* V 

16 
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5 ;K i£$T/i^-/K t Ko^fv', iMTV^/W;*-*^ ^^^K &Wl7 
=/K .^nigi&T^/K ^ n fe®. T/\>*)V** * y> g& £ ft,-ct^ T t> <fc 1^7 ? 

10 iS^A"*-/^*^ Aayy, Sfctt^nfgj^/i^A-eg&^ftT^Tt,.}: 
t,\^xo7 y -A7/i': 3 r/i'#£& 

fagmSO^T-'b^i-g^^tfr^Tfc JcV^SiT/P^/W, ->?n7/^/K 

15 -/VJrSris, fc@iTA*c/l'?-*, An^-'y, -hn, *s7 J s 13 JV 

**=^>\ {g|&7/l'*/t';t*-i'#/t'tf: = /K ADtt7;^;K ^ufe$.T/U*/u 
g&£ftT^Tt> ±1^7 $ 7 , g&£ftTV^Tt>£^7$ /^A-tf'^K 
7*>/K 7->A;i-*i^;iS$?;£: LV\ $ t^fili Ltii, An^y, 

iSg^/l^K v-^nTA^r/K M7;^=;K {£Sfc7/l-3- =/K {£j&7A-3r 

20 A^f, fliT/^-A't^y, ig^T/W^r^f adM7;K/K t K 
n*v^ iSiJT/u*A^-^v'*A/}?-yP, 7Ui***=^ 7-> 

/K ^hn, ->7A *fcttg&£;ft-C^Tfc *V>75 7 #*lf btt5„ rg& 

drv\ ^n£-*>\ {SSTA^yu^^-, g& £ flX^ X h <fc <^7 $ y "?g& £ tlT 

25 ^xh £^#%mmm%m&&&%L\,\ 
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*%Wfc&® ( I ) tt, SkTiZTF-f tUmm®*®^. WO 97/27174, 
WO 9 9/0 4 7 8 O^CfB$£;ftT^5£j£tC$oT-£-J&1-5ii#T-t 3 0 

(III) : 

R 2 



O f, O I 

R 6 -k J-R^S-N^COR 1 



"N" ,1 , 3 - (IM) 

O R 3 

(st*, r\ r\ r\ r\ isxvR'immtmnm) 

T~ 3i fc>£ ft Mfc WTOcfc ?C^t5iii 5 t-#5 0 
R z R 2 

HCI T sua „ o T 

H 2 N^COOR 12 H3 coc-R 4 -S0 2 Hal H 3 COC-R 4 -S-N^COOR 12 
(IV) (V) ° (VI) 

H2I$i Ha , o f »3lS 



Hal^ O I 

/- r4- TTK coor12 R 6 -CONH 2 
°(VII) (VIII) 

R 2 



R 6 — ^. ^ — R — S— N COOR ► 

N N H 

(IX) 

r 6 -CJLr 4 -s-n^c 



R 2 



XOOH 

N ■ H 

(X) 

(R 2 , R\ *3«t^R 6 iimli5<kllEa, R 12 i4#^***iy/PS<D#®£, Ha 

(Hit) 

W0 9 7/2 7 1 7 4ltfB«OAft«lIgi|SI*©*jfe"e'&*i-5ri:as-C 
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#5. 
(f2Ig) 

\k&m (V I) ttft^fH', rF7tFD77>, h;ni/<st©*iSE x * 

5 3 01C N L< fi 0°C~ 2 y 3 0t~10 0t, 

0* U< ft 5 0'C~7 0t;-C2l$IH~2 4 ttlHK ff* L< tt 2 *m~ 5 l$HEJ& 

£-£•5. a#©«»atff ^-fcfciofls-d-* (vi i) tas-et So 

(f 3Ig) 

fls-S-tt (vii) ** ±tMt£-* (viii) ©jg-a-fefc 1 0 OTCfrfe 1 8 OTC, 
io &*L<tf:i 3 ot;~i 5 ot;-C2Bfra~i on* IB, »* u< f±4*IBEi6**, 
fflS©ft»a«rff S Ofltete (I X) SrH5ii#i?*5, *ElSttS* 

(0 4 IS) 

W0 9 7/2 7 1 7 4 fcK«©Afe»l W*©#ft"T?*J*1-5 £ *#T? 

15 |5 ( 

*fc»f>ih,fcfc-&* (X) fi % WO 9 7/2 7 1 7 4 CEtO*fttJ: Dt K 
-jRsS; (XI): 



20 




(XI) 



(a;«K r\ r\ r 3 , r\ fcct^R 6 ttHfif2t mmm) 



ft* fc-£*fi, 0!l*.lf, SIT©J: 5 fc^/fcl-Si i:#T*5. 



WO 01/83461 



PCT/JP01/03437 




(flit) 

5 te-g-fe (XII) SrttlSSJKfti Lt, J. Heterocyclic Chem., 29, 1245 (1992) 

^m<D^mtmm<o^mx'{t^ (xi i n ^t^ri^-e^s, 

(I2II) 

fls-e-* (xiii) zmmmnt t-c, wo 9 8/4 0 3 3 2 t 
R*©*jfe"c^b#* (xiv) Sr-g-j*i-« i t*-e#5. 

10 (I3II) 

fc£4& (X I V) $r±»j*«.£ L*C, WO 9 7/2 7 1 7 4|C12$©A&||1 

ii^io^st^ft (xv) 

(f4Ig) 

flS-fr* (XV) fcfflJ&JISliRfc LT, WO 9 7/2 7 1 7 4 IC|5«©Aft^ 1 I 

15 SirlRI*©**^^ (XVI) Sr-a-a-fSifcas-e^s. 



WO 01/83461 



PCT/JP01/03437 



cm 

(XX) : 

3 2 



R 

(i — s ° X 

6 — ^ J—R 4 — S-N'XOR 1 



R 6 — ^ ^— R 4 -S-N^ ^COR 1 XX 
N II I, 

O R 3 



R\ R\ R 3 N R\ #£VR 6 l-imsikmiim) 

R 2 ^ _ R 2 

HCI I ^ 1 ""-^ 0 I 

H ^ N C00R12 NC-R 4 -S0 2 Hal ' NC-R 4 -|-N^COOR 12 

(IV) (XXI) ° (XXII) 



- H2 V_ 4 ? A 

V- R 4 — S-N^> 
/ » H 



COOR R 6_coCH 2 Hal 

0 " 

(XXIII) (XIV) 



R2 $4 If 



R 6 — IL -s*Lr 4 — S-N^COOR 12 

N g H 

(XXIV) 
s o r2 

R 6 — |"~^L_R 4 — S-N^COOH 
N J H 

(XXV) 

(R 2 > R\ *3± tfR 6 tifliE tilled R 1 2 f4*/nR ©MI, Ha 

1 tt**l^ai UT^ny v) 
(IUS) 

10 W0 9 7/2 7 1 7 4lC|B<iOA8cff lXSiR»0*jSfeT?^j«i-5i t^S-C 
(1218) 

(XXI I) fej;^ft7t K&ttfttt»$?*fvi/*/i'A7'$ h\ 
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Ml^ff 5 ~ ilci (XXI I I) ^#5rti5ft5„ 

(^3Ig) 

5 ib&m (XX III) tSiV^b-a-^ (X I V) £v?y K, * * 

/-/K 3t*/-\/HSfc*#U 5 01C~1 2 0t, jfSL<B60t~80t 

r t K J: <0 fl2^* (XXIV) 5r#5rt^ft5, 
(f 411) 

10 WO 9 7/2 7 1 7 4fce*^Afc*lia£Hm©#ft"?£'jfc't-«£ i^-e 
-$5£ (XXVI) : 



15 R 1 , R 2 ^ R 3 , R 4 , *5 itJ^R 6 ttlWEtra*!!) 




(XXVI) 
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R — CN : *- R b — CSNH 2 *- 




(r\ r\ jszuR^mmtmnm. R i2 t£%/U7fs*^/um<D&m&. Ha 

(Hi IS) 

(I2II) 

(XXVI I I) *5±m« (VII) fcS^TvUfc/UATS h\ ^ 
^/-A-, ^ /-/l^K^U 50t~120t,Jf*L<li6 010-8 0<C 

io riia <ofc-&® (xxix) i»5riij5T#5. 

(I31g) 

WO 9 7/2 7 1 7 4fcrett©AS*lIg£Rtt©#ft"e'g'J*-rsr 
15 b&^ZtlZo fllitfcEx T;i/*'J^S CJ^^A, tf'J^i, A'J^A^) % 

7;i>*y±**« , 7>*-*2^ 

23 



WO 01/83461 



PCT/JP01/03437 



zvGmm (mm, *x>» % ^v^ym, ^>-b>^;v*>» n p 

- h^x>*;i,*>^) torn, m^*nb<D®mm%)vm-fbhZo 

10 ^ftli, 0iJxifD esign of Prodrugs, Elsevier, A 
msterdam 1985 icEfc £*l"C^S. Wft-^fe^^/pjjf dr 

*fc|±t> irfcft 5»ttflS<6-4fei aS *T 5 i tic ± 

y7"ot/H7f;K n -7*?VPx.;*7vK -f y -ft-As*. tert-7* 
fvl^^x/K JJ /x^vPx^tvK N, N - V^^-fr? ]) 3 — /W7 5 K 

fit Kodr->/H;s:*-j-5fl:^fttaa*r^A'/N9>f K£jtlil3ftift*«i 

5***15. K7 y^t LT^fIC^* LV^TS/A'^-^S/ 1 Ltli, - OCO C 2 
H s , -OCO (t-Bu) , -OCOC ls H 31 , -OCO (m-COONa- 
25 Ph) , -O CO CH 2 CH 2 COON a % -OCOCH (NH 2 ) CH 3 , -OC 

och 2 n (ch 3 ) ,«fE#¥tf bits. 7 x smzfii- 
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5. K7 y LTl#lr^* LV^T? Kt LTfi, -NHCO (CH 2 ) 20 
CH 3 , -NHCOCH (NH 2 ) C H , £>ft 5. 

*is»ft:*«pttiia-f 5*»«©B«©a9, &fcMMP-i 2mvift®.m 

HUE, ^/^BBSs^ HIV«S«£) ©Jiff, MSttttflRffflsffi. » 

**m±mton. imi, ah*, ie*. irs-n, was, 

#&&m&. msm. jtankssrsu hub 

ft. mmm. awh, m#t. aiu mmm, 
is 5^3^, aa$&&ffi. ^d-vjP!, <fr*±. este&jijfc, 

©#»*fc*©jMfflfcabfc«»», is^#j, mmm. mmrn, mmmvmm 

25 fiJ&A£ftn^g4--f-5»-g\ SATO. 1 ~1 0 Omg/kg/BT'fc!) „ L 

< 141 ~2 0rag/kg/BT-fe5„ 
£JlTtll*0!l*5J:V»t««(Sr¥«''r**WSr$e>fcPU<Rl!B-f-5iS, #3£PJ 
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Me:;* ^ 

E t : ^^/^ 

n-Pr : n-^D fcT/l/ 

i-Pr :^fyynt> 

n — B u : n — 

i - B u : >f y/f;> 

t-Bu: tert 

P h : 

B n : sOi?/* 

DM S O : K 

nmmi (a-d oik 




A-l 
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(flit) 

Ti-Ty-yt'f'A'^X'Tfl'&M&d) (2.30 g, 16.5 mmol) i 4-7tf /1"< 
yfy7W = ;^n!) K (2) (3.28 g ,15 mmol) (D&fct (10 ml) S 

MTN^fM/l'^ily (4.41 ml, 37.5 mmol) fcJO*., 4 

^afttSlitJ:^ »jS 109-llllC©Btt* (3) (3.44 g, W 80.3%) Sr 
10 fcfc. 

IR(KBr, v max cm 1 ) 3282, 1735, 1687, 1340, 1307, 1228, 1168, 1139, 1095 
'H NMR (CDC1 3 , 6 ppm): 1.41 (d, J = 7.2 Hz, 3H), 2.65 (s, 3H), 3.56 (s, 3H), 4.05 
(m, 1H), 5.34 (d, J = 8.7 Hz, 1H), 7.92-7.98 (m, 2H), 8.04-8.09 (m, 2H) 
[a]„+ 25.2±1.3 (c = 0.509, DMSO, 24t) 
15 7nSf##f(C 12 H 15 N0 5 S)£ Lt 

ffHtf : C;50.52, H;5.30, N;4.91, S;11.24 
ggf&ffi : C;50.43, H;5.23, N;4.97, S;11.28 
(12 16) 

its® (3) (5.84 g, 20.5 mmol) ©fiftl* (50 ml) > * * / —fr (4.97 

20 ml) ©MiSC, TK'^T&it^/^y 9 As (4.93 ml, 61.4 mmol) fclP*., 50t 
■C3l$IIB*#Lfc. K**«r*fcaif v * a n -etttti b fc. t$SS£f&fn 

7^=1/1 fc-C^a-T5Si5i>S:^«>, Tir h ^/^^f-^T*i^Sftt5 - £ =t 
25 0, RA 118-120TC©IW* (4) (4.99 g, Jfc* 76.2%) 

IR(KBr, v max cm 1 ) 3266, 1741, 1704, 1436, 1402, 1346, 1326, 1211, 1184, 1164, 
1143, 1089, 707 
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*H NMR (CDCI3, 8 ppm): 1.42 (d, J = 7.0 Hz, 3H), 3.57 (s, 3H), 4.06 (m, 1H), 
4.70 (s, 2H), 5.35 (d, J = 8.2 Hz, 1H), 7.94-8.02 (m, 2H), 8.05-8.12 (m, 2H) 
[a] D + 22.1 ±1.2 (c = 0.507, DMSO, 24t) 
7C*^*f(C 12 H 14 ClN0 5 S)i LT 
5 ti-M : C;45.07, H;4.41, Cl;11.09, N;4.38, S.10.03 

Hf^fit : C;45.12, H;4.30, Cl;11.01, N;4.45, S;10.07 

(i3it) 

fb-g-* (4) (480 mg, 1.5 mmol) i2-t7F7SK (516 mg ,3 mmol) <D& 
140^2 4B*|Hja#Ufc 0 Rfcm\Z7k-2mo\rL&mZ : &%\ m®=z^/l> 

T*hy/^*V>'?*ii£kiki-Z>zkk3:y) s H£ 157-I59t cd a 
&i® (5) (242 mg,l|X$ 37.0%) £#fc 0 
15 IR(KBr, v max cm 1 ) 3299, 1737, 1342, 1213, 1166, 1141, 1093, 757 

'H NMR (CDCI3, 5 ppm): 1.42 (d, J = 7.2 Hz, 3H), 3.56. (s, 3H), 4.04 (m, 1H), 
5.27 (d, J = 8.4 Hz, 1H), 7.52-7.61 (m, 2H), 7.87-8.03 (m, 7H), 8.13 (s, 1H), 8.21 
(dd, J =1.8, 8.7 Hz, 1H), 8.62 (d, J = 1.2 Hz, 1H) 
[<x] D + 17. 5± LI (c = 0.514, DMSO, 24t;) 
20 jcS^f (C 23 H 20 N 2 O 5 S)i It 

ttJMt : C;63.29, H;4.62, N;6.42, S;7.35 
: C;63.H,H ; 4.57, N;6.47, S;7.28 

(I41g) 

fc-g-* (5) (200 mg, 0.458 mmol) Cv'^f Wy^^K (5.5 ml) ^^(C N 
25 SJa-C lmol/LTklHb^ h ]) t&fcmm (1.37 ml) 6P#ff5$#L*: 0 #f 

ftLtL+hV *-2mol/L^^fca§\ mm^^^X'^ltiLtc 0 
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213TCOg^% (6) (173 mg.ifc* 89.4%) £#fc. 

IR(KBr, v max cm" 1 ) 3288, 1751, 1608, 1328, 1164, 1124, 1091, 755 

»H NMR (DMSO-d 6 , 8 ppm): 1.19 (d, J = 7.2 Hz, 3H), 3.84 (m, 1H), 7.59-7.69 (m, 

2H), 7.90 (d, J = 8.7 Hz, 2H), 7.98-8.25 (m, 7H), 8.68 (s, 1H), 8.97 (s, 1H), 12.67 

(br s, 1H) 

[<x] D - 1.6±0.8 (c = 0.506, DMSO, 24"C) 
5c*£*f(C M H 18 N 2 O B S-0.2H,O)4: LT 

fl-JHS : C;62.02, H;4.35, N;6.57, S;7.53 

H^H : C;61.95, H;4.15, N;6.64, S;7.49 
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«1 



R 6 — W.,>— ^T~V-S-N * C0 2 H 
N \J 5 H 



mmm 

No. 


No. 


R2 


R6 




!H-NMR (DMSO-ds) 


2 


A-2 


Me 


o- 


R 


1.18 (d, J=6.9 H, 3H), 3.82 (m, 1H), 
7.56-7.62 (m, 3H), 7.88 (d, J=8.4 Hz, 
2H), 8.03-8.12 (m, 4H), 8.22 (d, J=8.7 
Hz 1H> 12 68 (hr s 1H) 


3 


A-3 


Me 


o- 


s 


1.18 (d, J=7.2 H, 3H), 3.82 (m, 1H), 
7.55-7.62 (m, 3H), 7.88 (d, J=8.7 Hz, 
2H), 8.02-8.11 (m, 4H), 8.20 (d, J=8.1 
Hz, 1H), 12.70 (br s, 1H) 


4 


A-4 


Bn 




R 


.£1 . 1 *± \U.U., O — J/.V, IO.O J.J.Z1, J.J.1^, 

(dd, J=5.7, 13.8 Hz, 1H), 3.93 (m, 
1H), 7.11-7.25 (m, 5H), 7.56-7.62 (m, 
3ff) 7 67 (d J=8 4 Hz 2H) 7 92 (d 
J=8.4 Hz, 2H), 8.05-8.12 (m, 2H), 
8.33 (d, J=8.1 Hz, 1H), 8.89 (s, 1H), 
12.77 (br s, 1H) 


5 


A-5 


Bn 


o- 


s 


2.75 (dd, J=8.7, 13.5 Hz, 1H), 2.96 
(dd, J=6.0, 13.5 Hz, 1H), 3.93 (dt, 
J=9.0, 7.2 Hz, 1H), 7.12-7.25 (m, 5H), 
7.56-7.62 (m, 3H), 7.67 (d, J=8.4 Hz, 
2H), 7.93 (d, J=8.4 Hz, 2H), 8.05-8.13 
(m, 2H), 8.34 (d, J=9.0 Hz, 1H), 8.89 
(s, 1H), 12.76 (brs, 1H) 


6 


A-6 


i-Pr 


O- 


R 


0.83 (d, J=6.6 Hz, 3H), 0.84 (d, J=6.9 
Hz, 3H), 1.96 (m, 1H), 3.56 (dd, 
J=6.3, 8.7 Hz, 1H), 7.56-7.62 (m, 3H), 
7.87 (d, J=8.7 Hz, 1H), 8.01-8.13 (m, 
4H), 8.90 (s, 1H), 12.61 (br s, 1H) 


7 


A-7 


H 


o- 




3.64 (d, J=5.1 Hz, 2H), 7.56-7.62 (m, 
3H), 7.89 (d, J=8.4 Hz, 2H), 8.03-8.14 
(m, 5H), 8.91 (s, 1H), 12.68 (br s, 1H) 


8 


A-8 


Me 




R 


1.19 (d, J=7.2 Hz, 3H), 3.84 (m, 1H), 
7.59-7.69 (m, 2H), 7.90 (d, J=8.7 Hz, 
2H), 7.98-8.25 (m, 7H), 8.68 (s, 1H), 
8.97 (s, 1H), 12.67 (br s, 1H) 
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($111) 

4'-- h n y As 7 j K (7) &tti%Mftk LT, J. Heterocyclic Chem., 

5 29, 1245 (1992)KBtt©*ftTfl:^'* (8) £#fc 0 |ft£ 187-1891:. 
IR(KBr, v max cm" 1 ) 3435,1603,1520,1335 

*H NMR (DMSO-d 6 , 6 ppm): 7.58-7.60 (m, 3H), 8.10-8.16 (m, 5H), 8.35 (d, J=8.7 
Hz, 2H) 
(I2IS) 

10 flS-fr*"(8) 4:tH3§IMS|.*: bT.WO 98/40332 fclE*©#&-(?fl:-&ft (9) 
K£ 138-1401: 
IR(KBr,vmax cm 1 ) 3431,2594,1716,1599,1373,1163 

»H NMR (CDC1 3 , 6 ppm): 7.51-7.54 (m, 3H), 7.70 (s, 1H), 7.93 (d, J=9.0Hz, 2H), 
8.10-8.16 (m, 4H) 
15 m 3 IS) 
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D-^ f/H^r^Slli 277mg (10) Ofifls^ ^V'^ SmlBjBftt N- 

^ y >- 0.41mK ft^-tt (9) 480mg ZMtL, mUKX 3 ft HQ ft $ Ufc 0 

5%-NaHC0,**«, *fc-C)«ft**Ufc. Na 2 S0 4 fc Tltji^^ff L „ #£> 

-5is 138-140lC©BW4b (11) £ 304mg#fc o JR* 48.9%. 
IR(KBr, v max cm' 1 ) 3450,3278,1739,1603,1333,1167,1140 
'H NMR (CDC1 3 , 5 ppm): 0.89 (d, J=6.6 Hz, 3H), 0.98 (d, J=6.6 Hz, 3H), 2.06 (m, 
10 1H), 3.47 (s, 3H), 3.79 (dd, J=9.9, 4.8 Hz, lH), 5.17 (d, J=9.9 Hz, 1H), 7.50-7.52 
(m, 3H), 7.60 (s, 1H), 7.83 (d, J=8.7 Hz, 2H), 7.90 (d, J=8.7 Hz, 2H), 8.11-8.15 
(m, 2H) 

[ol„ + 6.3+0.9 (c = 0.505, DMSO, 24.5t) 
7c*^«f(C 21 H 22 N 2 0 5 S)i: LT 
15 ffJUit : C;60.85, H;5.35, N;6.76, S;7.74 

H^fil : C;61.15, H;5.13, N;6.72, S;8.08 
(*4I8) 

ik&VD (11) 260mg <Di?t fjV^jVfclfi' K 7.5ml^®tC, Imol/L-NaOH 

m i.88mi * ua x:, saict-sigjfifc, Rfcm* 2moirLMmzxm&^ t/c 

20 SSif/HHTttlllUfe. *T«*iiJB«:*ftbfcfc, i«fth!)^A|c 
220-221t;tf>@l$^ (B-l) £l73mg#fc 0 IR3S 68.9% 0 

IR(KBr, v max cm 1 ) 2300-3600 br, 3442, 3271, 1693, 1450, 1342, 1335, 1268, 
1169, 1146 

25 *H NMR (DMSO-d 6 , 8 ppm): 0.81 (d, J=6.9 Hz, 3H), 0.85 (d, J=7.2 Hz, 3H), 1.96 
(m, 1H), 3.57 (dd, J=6.0, 8.7 Hz, 1H), 7.53-7.65 (m, 3H), 7.88 (d, J=8.4Hz, 2H), 
8.03 (d, J=8.4 Hz, 2H), 8.04 (s, 1H), 8.09-8.19 (m, 3H), 12.62 (br s, 1H) 
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[<x] D + 12.2±1.0 (c = 0.509, DMSO, 24^) 

5c^^-tf(C 20 H 20 N 2 O 5 S)t LT 

ffUMI : C;59.99, H;5.03, N;7.00, S;8.01 
$fttt : C;59.84, H;4.99, N;6.99, S;7.97 

Ltc 0 
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f 2 



N — ji O V 

R 6 -^.^-^— i )-S-N * s C0 2 H 
0 \_J U H 



mm 

No. 


No. 


R 2 


R 6 


* 


iH-NMRCDMSO-de) 


10 


B-2 


i-Pr 


o 


s 


0.81 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.96 (m, 1H), 3.57 (dd, 
J=6.0, 9.0 Hz, 1H), 7.54-7.64 (m, SB), 
7.88 (d, J=8.4 Hz, 2H), 8.03 (d, J=8.4 
Hz, 2H), 8.04 (s, 1H), 8.08-8.19 (m, 
SB), 12.61 (br s, 1H) 


11 


B-3 


Bn 


o- 


R 


2 74 (dd J=9 0 13 8 Hz IB) 2 97 
(dd, J=5.4, 13.8 Hz, 1H), 3.94 (dt, 
J=5.7, 9.0 Hz, 1H), 7.10-7.26 (m, 5H), 
7.55-7.64 (m, 3H), 7.68 (d, J=8.4 Hz, 
2H), 7.90 (d, J=8.4 Hz, 2H), 8.02 (s, 
1H), 8.09-8.18 (m, 2H), 8.40 (d, J=9.0 
Hz, 1H), 12.77 (br s, 1H) 


12 


B-4 


Bn 


o- 


s 


2.75 (dd, J=9.3, 13.8 Hz, 1H), 2.97 
(dd, J=5.4, 13.8 Hz, IB), 3.94 (dt, 
J=5.4, 9.0 Hz, 1H), 7.11-7.26 (m, 5H), 
7.55-7.64 (m, SB), 7.68 (d, J=8.1 Hz, 
IB), 7.90 (d, J=8.1 Hz, 2H), 8.03 (s, 
1H), 8.10-8.18 (m, 2H), 8.40 (d, J=9.0 
Hz, 1H), 12.78 (brs, 1H) 


13 


B-5 


Me 


o- 


R 


1.19 (d, J=6.9 Hz, SB), 3.84 (m, 1H), 
7.55-7.64 (m, 3H), 7.90 (d, J=8.4 Hz, 
2H), 8.04 (s, 1H), 8.04 (d, J=8.4 Hz, 
2H), 8.10-8.18 (m, 2H), 8.26 (d, J=8.4 
Hz, 1H), 12.66 (brs, 1H) 


14 


B-6 


Me 


o 


s 


1.19 (d, J=6.9 Hz, SB), 3.83 (m, 1H), 
7.54-7.64 (m, SB), 7.89 (d, J=8.4 Hz, 
2H), 8.04 (s, 1H), 8.04 (d, J=8.4 Hz, 
2H), 8.09-8.18 (m, 2H), 8.26 (d, J=8.4 
Hz, 1H), 12.65 (brs, 1H) 
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nmm 1 5 




C-l 

(fg 1 x@) 



D-z^y ^^^^^-^T^m^. (14) (2.20 g, 13.1 mmol) H-^T^yf 
y^/l/jfcn/l'^ n J) K (15) (2.40 g, 11.9 mmol) ©7^7t K077V (40 ml) 
^^ISt, *i$T N-7< fv^/U* y y (3.90 ml, 35.5 mnol) SrAO*. ifif 1.5 
B#M#L£„ &M£*-2mol/Ll£g|t-a£\ g^^/l-T-ttffi Lfc 0 

h y *A£Tf£*im> MfftiLT»6l« (3.89 g) 1- 
r^/^^-y-VT*^f B ft-r5r tie J; 19, 54-57t©BW^ (16) (3.12 g, 
1R^88.0%) 

IR(KBr, v max cm 1 ) 3292, 2974, 2231, 1732, 1709, 1348, 1173 
l H NMR (CDClg, 8 ppm): 0.87 (d, J = 6.8 Hz, 3H), 0.97 (d, J = 6.8 Hz, 3H), 2.09 
(m, 1H), 3.51 (s, 3H), 3.80 (dd, J = 4.9, 10.2 Hz, 1H), 5.25 (d, J = 10.2 Hz, lH), 
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7.80 (d, J = 8.4 Hz, 2H), 7.96 (d, J = 8.8 Hz, 2H) 
[a] D + 4.7±0.9 (c = 0.506, DMSO, 23t:) 
5c^^*f(C 13 H 16 N 2 0 4 S)^ LT 

ff^fit : C;52.69, H;5.44, N;9.45, S;10.82 
£M : C.-52.80, H.-5.34, N;9.52, S;10.55 
(I2IS) 

{b&Vl (16) (5.93 g, 20mmol) k^*7±hT 5 K (1.80 g, 24 mmol) *M 
f»it^^f/l/*/K7^ KS* (30 ml) 100 °C Tf 2.5 ^FlBSH^L 

rttcit), 166-167^ <Dgftl|& (17) (3.73 g,M 56.4%) £#fc 0 
IR(KBr, v max cm 1 ) 3446, 3336, 3322, 2964, 1725, 1621, 1411, 1348, 1328, 1297, 
1213, 1174, 848, 638 

*H NMR (DMSO-d 6 , 6 ppm): 0.80 (d, J = 6.9 Hz, 3H), 0.93 (d, J = 7.8 Hz, 3H), 
1.92 (m, 1H), 3.35 (s, 3H), 3.59 (dd, J = 7.2, 8.1 Hz, 1H), 5.25 (d, J = 10.2 Hz, 
1H), 7.76 (d, J = 8.1 Hz, 2H), 7.97 (d, J = 8.1 Hz, 2H), 8.39 (d, J = 8.1 Hz, 1H), 
9.70 (br s, 1H), 10.10 (br s, 1H) 
[a] 365 - 5.0 + 0.9 (c =0.505, DMSO, 24*C) 
HR-FABMS m fx C 13 H 19 N 2 0 4 S 2 [M + H] + 1 Lt 
«-£#[ : 331.0786 
: 331.0779 

(I3II) 

(17) (330 mg, lmmol) t 2-yn*7tf;Pf7? VV (10) (249 
mg, lmmol) C^^f/V^MT? K (4 ml) 801C t 2 tifffl&W Lfc 0 
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i-hv <}j**mm. fammt-r v v ?i>*ftft-en&&#u m^mm-r b y ? 

fctSriti!), 178-179t;OB»» (18) (445 mg.lfc* 92.6%) £#fc, 
5 IR(KBr, v max cm 1 ) 3438, 3259, 2964, 1725, 1438, 1344, 1268, 1170, 754 

•H NME (CDC1 3 , 6 ppm): 0.90 (d, J = 7.2 Hz, 3H), 0.99 (d, J = 6.9 Hz, 3H), 2.08 
(m, 1H), 3.49 (s, 3H), 3.82 (dd, J = 5.1, 10.2 Hz, 1H), 5.18 (d, J = 10.2 Hz, 1H), 
7.47-7.57 (m, 2H), 7.71 (s, 1H), 7.85-7.99 (m, 5H), 8.06 (dd, J = 0.9, 8.7 Hz, 1H), 
8.22 (d, J = 8.1 Hz, 2H), 8.54 (s, 1H) 
10 [a] D + 6.6+0.9 (c = 0.503, DMSO, 24t:) 
7n^^«f(C 25 H 24 N 2 0 4 S 2 )<b LT 

W-jffflt : C;62.48, H;5.03, N;5.83, S;13.34 
. H^fit : C;62.45, H;4.98, N;5.91, S.-13.29 
(*4I8) 

15 flS-fr* (18) (400 mg, 0.832 mmol) <D f/UX;Ufc * y K (10 ml) ft ft 
MX- lmol/L fcWtfci- b V *A*ftft (2.50 ml) ZMZ., 2 4I*M»#U 

tfc. ^aiisrttftiiLft^n; !>A***-cftiiHx, t^wtMi^ttg 

20 218-220t<ft@ #J#J (C-l) (373 mg.lfc^ 96.1%) &#fc„ 

IR(KBr, v max cm 1 ) 3299, 2967, 1743, 1708, 1465, 1346, 1328, 1166, 1143, 1130, 
1091, 1051, 836, 754, 609 

*H NMR (DMSO-d 6 , 8 ppm): 0.83 (d, J = 6.6 Hz, 3H), 0.86 (d, J = 6.6 Hz, 3H), 
1.98 (m, 1H), 3.59 (dd, J = 6.3, 8.1 Hz, 1H), 7.51-7.62 (m, 2H), 7.91-7.99 (m, 3H), 
25 8.01-8.08 (m, 2H), 8.21 (dd, J = 1.5, 8.7 Hz, 1H), 8.26 (d, J = 8.7 Hz, 2H), 8.45 (s, 
1H), 8.66 (s, 1H), 12.64 (br s, 1H) 
[o] D - 9.5±1.0 (c = 0.503, DMSO, 24t) 
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7n^^«f(C 24 H 22 N 2 O 4 S 2 0.3H 2 O)t LT 

tj-gflt : C;61.07, H;4.83, N;5.94, S;13.59 
MM : C;61.05, H;4.77, N;6.17, S;13.65 

mnwi 5 <fcp«©*ffi-c-^-g-^(c-2)~{b-a-fe(c-7)Sr-g-^Lfc„ z<D&%:zm 

3 \Ztf Lit e 



38 
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S3 



s o r2 



No. 


No. 


R 2 


R« 




!H-NMR (DMSO-ds) 


16 


C-2 


Me 


o- 


R 


1.20 (d, J=7.2 Hz, 3H), 3.85 (m, 1H), 
7.41 (m, IE), 7.46-7.55 (m, 2H), 7.93 
(d, J=8.7 Hz, 2H), 8.08 (d, J=8.1 Hz, 
2H), 8.22 (d, J=8.7 Hz, 2H), 8.31 (s, 
IE), 8.32 (d, J=8.7 Hz, 1H), 12.69 (br 
s,lH) 


17 


C-3 


i-Pr 


o- 


R 


0.82 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.97 (m, IE), 3.58 (dd, 
J=6.0, 8.7 Hz, 1H), 7.40 (m, IE), 
7.46-7.55 (m, 2H), 7.92 (d, J=8.4 Hz, 
2H), 8.08 (d, J=8.1 Hz, 2H), 8.16-8.25 
(m, 3H), 8.30 (s, 1H), 12.63 (br s, IE) 


18 


C-4 


i-Pr 


f -0~ 


R 


0.82 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.97 (m, 1H), 3.58 (dd, 
J=6.0, 8.7 Hz, 1H), 7.29-7.38 (m, 2H), 
7.92 (d, J=8.1 Hz, 2H), 8.09-8.17 (m, 
2H), 8.17-8.24 (m, 3H), 8.29 (s, 1H), 
12.61 (br s, IE) 


19 


. C-5 


i-Pr 




R 


0.83 (d, J=6.6 Hz, 3H), 0.86 (d, J=6.6 
Hz, 3H), 1.98 (m, 1H), 3.59 (dd, 
J=6.3, 8.1 Hz, IE), 7.51-7.62 (m, 2H), 
7.91-7.99 (m, 3H), 8.01-8.08 (m, 2H), 
8.21 (dd, J=1.5, 8.7 Hz, 2H), 8.26 (d, 
J=8.7 Hz, 2H), 8.45 (s, 1H), 8.66 (s, 
IE), 12.64 (brs, 1H) 


20 


C-6 


Me 




R 


1.20 (d, J=6.9 Hz, 3H), 3.85 (m, IE), 
7.34 (t, J=8.7 Hz, 2H), 7.93 (d, J=8.4 
Hz, 2H), 8.13 (dd, J=6.0, 7.8 Hz, 2H), 
8.22 (d, J=8.4 Hz, 2H), 8.29 (s, 1H), 
8.33 (d, J=9.0 Hz, IE), 12.68 (br s, 
IE) 


21 


C-7 


i-Pr 


OO 


R 


0.81 (d, J=6.6 Hz, 3H), 0.85 (d, J=7.2 
Hz, 3H), 1.91-2.03 (m, 5H), 3.23-3.36 
(m, 4H), 3.56 (m, 1H), 6.62 (d, J=7.8 
Hz, 2H), 7.87 (d, J=7.8 Hz, 2H), 7.90 
(d, J=8.1 Hz, 2H), 7.92 (s, 1H), 8.13- 
8.23 (m,3H), 12.54 (brs, 1H) 
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mmm 2 2 




• CN Sgixg 




.CSNH 2 



%21M 



19 



20 



CI 




COOMe 



4 




•COOMe 



21 




COOH 



D-1 



(fill) 

2.t7h=h!i/U (19) (4.60 g, 30mmol) if*7t K (4.51 g, 60 

mmol) Srft»*»^^f-4'*A'Ar5 K»» (36ml) Sft 

f- h y ftfttfcfls-^- h y u h y * 

lSS-MOtOBtt* (20) (3.82 g.Jfc* 68.0%) fcfcfc. 
IR(KBr, v max cm 1 ) 3370, 3280, 3178, 1619, 1388, 1282, 908, 813 
*H NMR (DMSO-d 6 , 6 ppm): 7.55-7.65 (m, 2H), 7.91-8.06 (m, 4H), 8.44 (d, J = 
1.2 Hz, 1H), 9.67 (s, 1H), 9.99 (s, 1H) 
5£*£*f(C„H 8 NS)i: LT 

fUHt : C;70.55, H;4.84, N;7.48, S;17.12 

HKtt : C;70.28, H;4.88, N;7.48, S;16.89 

m 2ii) 

fb^-fe (4) (320mg, lmmol) Mb£* (20) (187 mg, lmmol) ©S^^A* 
*/Ui>75 K (5ml) 8<flC"C 2 4 l*M*# Lfc. KJSi££7k-2mol/L & 



40 



ft 
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/2KT8Fti J -t-5ft£«:&», 7-fe h^/^*-9-yTffeSft-T5i it* 0, it 

5 j& 163-165t;©B«J* (21) (386 mg.Ifc* 85.3%) $r#fc 0 

IR(KBr, v max cm 1 ) 3442, 3280, 1735, 1434, 1336, 1218, 1160, 1132, 1093, 754 
*H NMR (CDC1 3 , b ppm): 1.42 (d, J = 7.5 Hz, 3H), 3.56 (s, 3H), 4.05 (m, 1H), 
5.29 (d, J = 8.7 Hz, 1H), 7.52-7.59 (m, 2H), 7.67 (s, 1H), 7.85-8.00 (m, 5H), 
8.14-8.21 (m, 3H), 8.51 (s, 1H) 
10 [a] D + 16.5+1.1 (c = 0.510, DMSO, 26 < C) 
7G^##f(C 23 H 20 N 2 O 4 S 2 )£ LT 

W-JHt : C;61.04, H;4.45, N;6.19, S;14.17 
HfHI : C;60.98, H;4.38, N;6.22, S;14.02 
(0 3 IS) 

15 fls£ft (21) ( 340 mg, 0.751 mmol) <D V * *f-;V*;vfc * >> K (9.0 ml) «ft 

\c s ^?st imoi/L7k^^ + h y ^^mm (2.25ml) srin*., 3«$mmwLtz 0 
#«Jitis»*flst- h y h y ^jcns*** 

$J£H*iL/:: 0 gs££T-fe h>A*fyegf a fl;t5^ irfcj; 9, jRA 197- 

20 199"t:©glft!|!5!I (D-l) (309 mg,HX* 93.8%) 

IR(KBr, v max cm 1 ) 3239, 1724, 1700, 1315, 1301, 1147, 1126, 1091, 740 
l H NMR (DMSO-d 6 , 5 ppm): 1.19 (d, J = 7.2 Hz, 3H), 3.84 (m, 1H), 7.59-7.65 (m, 
2H), 7.91 (d, J = 8.4 Hz, 2H), 8.01 (m, 1H), 8.07-8.16 (m, 2H), 8.18-8.32 (m, 4H), 
8.45 (s, 1H), 8.65 (s, 1H), 12.67 (br s, 1H) 

25 [a] D + 2.2±0.8 (c = 0.509, DMSO, 26T:) 
7C^#ff(C 22 H 18 N 2 O 4 S 2 -0.3H 2 O)i LT 

ff^fl : C;59.52, H;4.22, N;6.31, S;14.45 
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H!Hia : C.-59.49, H;4.19, N;6.40, S.14.61 
H1£W2 2iW«|©3Sr|fe-T?fl5*»(D-2)'-ft-fr*CD-88)«r-frrtLfc. M&i4 
8 Lfc„ 



42 



WO 01/83461 

&4 



No. 


No. 


R 2 


R 6 


* 


'H-NMR (DMSO-de) 


23 


D-2 


Me 


o- 


R 


1.18 (d, J=7.2 Hz, 3H), 3.82 (m, 1H), 
7.50-7.60 (m, 3H), 7.89 (d, J=8.4 Hz, 
2H), 8.01-8.09 (m, 2H), 8.16-8.28 (m, 
3H), 8.40 (s, 1H), 12.63 (br s, 1H) 


24 


D-3 


Me 




R 


1.18 (d, J=7.2 Hz, 3H), 3.82 (m, 1H), 
7.35-7.44 (m, 2H), 7.88 (d, J=8.7 Hz, 
2H), 8.07-8.15 (m, 2H), 8.17-8.27 (m, 
3H), 8.39 (s, 1H), 12.64 (br s, 1H) 


25 


D-4 


Me 


\=/ 


R 


1.18 (d, J=7.2 Hz, 3H), 2.39 (s, 3H), 
3.82 (m, 1H), 7.36 (d, J=8.4 Hz, 2H), 
7.88 (d, J=8.4 Hz, 2H), 7.95 (d, J=8.4 
Hz, 2H), 8.18-8.26 (m, 3H), 8.35 (s, 
1H), 12.64 (brs, 1H) 


26 


D-5 


Me 


MeH fv 


S 


1.18 (d, J=7.2 Hz, 3H), 2.39 (s, 3H), 
3.82 (m, 1H), 7.37 (d, J=7.8 Hz, 2H), 
7.88 (d, J=7.8 Hz, 2H), 7.95 (d, J=7.8 
Hz, 2H), 8.17-8.28 (m, 3H), 8.36 (s, 
1H), 12.63 (brs, 1H) 


27 


D-6 


Me 


MeO— — 


R 


1.18 (d, J=6.9 Hz, 3H), 3.82 (m, 1H), 
3.85 (s, 3H), 7.10 (d, J=8.7 Hz, 2H), 
7.87 (d, J=8.7 Hz, 2H), 7.99 (d, J=8.7 
Hz, 2H), 8.17-8.27 (m, 3H), 8.31 (s, 
1H), 12.65 (brs, 1H) 


28 


D-7 


Me 




R 


1.18 (d, J=7.2 Hz, 3H), 1.23 (t, J=7.5 
Hz, 3H), 2.69 (q, J=7.5 Hz, 2H), 3.82 
(m, 1H), 7.39 (d, J=8.1 Hz, 2H), 7.88 
(d, J=8.1 Hz, 2H), 7.97 (d, J=8.1 Hz, 
2H), 8.18-8.27 (m, 3H), 8.36 (s, 1H), 
12.67 (br s, 1H) 


29 


D-8 


Me 


Me 


R 


1.18 (d, J=6.9 Hz, 3H), 2.42 (s, 3H), 
3.82 (m, 1H), 7.35 (d, J=7.2 Hz, 1H), 
7.44 (t, J=7.5 Hz, 1H), 7.82-7.92 (m, 
4H), 8.18-8.28 (m, 4H), 8.39 (s, 1H), 
12.70 (br s, 1H) 


30 


D-9 


Me 


WT-Q- 


R 


1.18 (d, J=7.2 Hz, 3H), 1.25 (d, J=6.9 
Hz, 6H), 2.98 (m, 1H), 3.82 (m, 1H), 
7.43 (d, J=8.4 Hz, 2H), 7.89 (d, J=8.4 
Hz, 2H), 7.97 (d, J=8.4 Hz, 2H), 8.17- 
8.27 (m, 3H), 8.37 (s, 1H), 12.66 (br s, 
1H) 1 



PCT/JP01/03437 




C0 2 H 
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i5 



mm 

No. 


No. 


R 2 


R 6 




l H-NMR (DMSO-d6> 


31 


D-10 


Me 




R 


1.18 (d, J=7.2 Hz, SB), 3.82 (m, 1H), 
7.73-7.79 (m, 2H), 7.88 (d, J=8.7 Hz, 
2H), 7.97-8.04 (m, 2H), 8.17-8.27 (m, 
3H), 8.43 (s, 1H), 12.64 (br s, 1H) 


32 


D-ll 


Me 


MeS— f J — 


R 


1.18 (d, J=7.2 Hz, SB), 2.55 (s, 3H), 
3.82 (m, 1H), 7.41 (d, J=8.7 Hz, 2H), 
7.88 (d, J=8.7 Hz, 2H), 7.98 (d, J=8.7 
Hz, 2H), 8.17-8.27 (m, SB), 8.36 (s, 
1H), 12.68 (brs, 1H) 


. 33 


D-12 


Me 


«-<> 


R 


1.18 (d, J=6.9 Hz, 3H), 3.82 (m, 1H), 
7.59-7.66 (m, 2H), 7.89 (d, J=8.4 Hz, 
2H), 8.05-8.11 (m, 2H), 8.17-8.27 (m, 
SB), 8.43 (s, 1H), 12.65 (br s, 1H) 


34 


D-13 


Me 




R 


1.18 (d, J=7.2 Hz, 3H), 3.01 (s, 6H), 
3.82 (m, IB), 6.81 (d, J=8.4 Hz, 2B), 
7.85 (d, J=8.7 Hz, 2H), 7.86 (d, J=8.7 
Hz, 2H), 8.15-8.24 (m, 4H), 12.64 (br 
s, 1H) 


35 


D-14 


Me 


{> 


R 


1.18 (d, J=7.2 Hz, SB), 3.83 (m, 1H), 
7.59 (ddd, J=0.9, 4.8 ,8.1 Hz, 1H), 
7.86-7.92 (m, 2H), 8.20 (d, J=8.1 Hz, 
1H), 8.23-8.29 (m, 2H), 8.42 (ddd, 
J=1.5, 1.8, 8.1 Hz, 1H), 8.49 (s, 1H), 
8.72 (dd, J=1.5, 4.8 Hz, 1H), 9.25 (d, 
J=1.8 Hz, 1H), 12.65 (br s, 1H) 


36 


D-15 


Me 


MeO 


R 


1.19 (d, J=7.2 Hz, SB), 3.84 (m, 1H), 
3.85 (s, 3H), 3.90 (s, SB), 7.91 (d, 
J=8.4 Hz, 2H), 7.59-7.65 (m, 2H), 
8.01 (m, 1H), 8.07-8.16 (m, 2H), 8.18- 
8.32 (m, 4H), 8.45 (s, IB), 8.65 (s, 
1H), 12.67 (br s, 1H) 


37 


D-16 


Me 




R 


1.20 (d, J=6.9 Hz, 3H), 3.84 (m, 1H), 
5.14 (s, 2H), 7.70(m, 1H), 7.86 (m, 
1H), 7.92 (d, J=8.7 Hz, 2H), 8.06-8.13 
(m, 2H), 8.22 (d, J=7.8 Hz, 1H), 8.30 
(d, J=8.7 Hz, 2H), 8.46 (d, J=8.7 Hz, 
1H), 8.57 (s, 1H), 8.61 (d, J=8.7 Hz, 
1H), 12.64 (s, 1H) 


38 


D-17 


Me 




R 


1.19 (d, J=7.2 Hz, 3H), 3.84 (m, 1H), 
7.72 (t, J=7.8 Hz, 1H), 7.83-7.95 (m, 
3H), 8.12 (d, J=8.4 Hz, 1H), 8.18-8.26 
(m, 2H), 8.31 (d, J=8.4 Hz, 2H), 8.53 
(s, 1H), 9.04 (d, J=1.8 Hz, 1H), 9.59 
(d, J=2.4Hz, 1H), 12.66 (brs, 1H) 
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6 



No. 


No. 


R 2 


R 6 




l H-NMR(DMSO-d 6 ) 


39 


D-18 


Me 




R 


1.19 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 
3.92 (s, 3H), 7.26 (dd, J=2.4, 9.0 Hz, 
1H), 7.42 (d, J=2.4 Hz, 1H), 7.90 (d, 
J=8.4 Hz, 2H), 7.97 (d, J=8.7 Hz, 1H), 
8.04 (d, J=9.0 Hz, 1H), 8.14 (dd, 
J=2.1, 8.7 Hz, 1H), 8.20 (d, J=8.7 Hz, 
1H), 8.28 (d, J=8.4 Hz, 2H), 8.55 (s, 
1H), 12.65 (br s, 1H) 


40 


D-19 


Me 


—— 


R 


1.18 (d, J=7.2 Hz, 3H), 3.82 (m, 1H), 
3.85 (s, 3H), 3.90 (s, 3H), 7.11 (d, 
J=8.7 Hz, 1H), 7.56-7.61 (m, 2H), 
7.87 (d, J=8.7 Hz, 2H), 8.16-8.26 (m, 
3H), 8.30 (s, 1H), 12.63 (br s, 1H) 


41 


D-20 


Me 


\=/ 


R 


1.19 (d, J=7.2 Hz, 3H), 3.84 (m, 1H), 
3.92 (s, 3H), 7.33-7.50 (m, 2H), 7.69- 
7.81 (m, 3H), 7.91 (d, J=8.1 Hz, 2H), 
8.18-8.27 (m, 3H), 8.51 (s, 1H), 12.65 
(brs, 1H) 


42 


D-21 


Me 




R 


1.19 (d, J=7.2 Hz, 3H), 3.83 (m, 1H), 
7.42-7.51 (m, 2H), 7.88-7.93 (m, 2H), 
7.96 (m, 1H), 8.05 (m, 1H), 8.15-8.24 
(m, 4H), 8.44 (s, 1H), 12.65 (br s, 1H) 


43 


D-22 


Me 




R 


1.18 (d, J=7.2 Hz, 3H), 3.82 (m, 1H), 
5.14 (s, 2H), 7.07 (d, J=8.1 Hz, 1H), 
7.57 (dd, J=2.1, 8.1 Hz, 1H), 7.60 (d, 
J=2.1 Hz, 1H), 7.84-7.89 (m, 2H), 
8.15-8.24 (m, 3H), 8.30 (s, 1H), 12.65 
(brs, 1H) 


44 


D-23 


i-Pr 


o- 


R 


0.81 (d, J=6.6 Hz, 3H), 0.84 (d, J=6.9 
Hz, 3H), 1.95 (m, 1H), 3.56 (dd, 
J=6.0, 9.0 Hz, 1H), 7.51-7.60 (m, 3H), 
7.87 (d, J=8.7 Hz, 2H), 8.03-8.12 (m, 
3H), 8.23 (d, J=8.7 Hz, 2H), 8.40 (s, 
1H), 12.59 (br s, 1H) 


45 


D-24 


i-Pr 




R 


0.81 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.96 (m, 1H), 3.56 (dd, 
J=6.0, 9.3 Hz, 1H), 7.35-7.44 (m, 2H), 
7.87 (d, J=9.0 Hz, 2H), 8.05-8.16 (m, 
3H), 8.22 (d, J=9.0 Hz, 2H), 8.39 (s, 
1H), 12.59 (br s, 1H) 


46 


D-25 


i-Pr 


Me— C3 — 


R 


0.81 (d, J=6.9 Hz, 3H), 0.84 (d, J=6.9 
Hz, 3H), 1.95 (m, 1H), 2.39 (s, 3H), 
3.55 (m, 1H), 7.36 (d, J=8.4 Hz, 2H), 
7.86 (d, J=8.4 Hz, 2H), 7.95 (d, J=8.4 
Hz, 2H), 8.08 (d, J=8.4 Hz, 1H), 8.22 
(d, J=8.4 Hz, 2H), 8.35 (s, 1H), 12.61 
(br s, 1H) 
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§7 



mm 

No. 


No. 


R 2 


R6 


* 


iH-NMR (DMSO-ds) 


47 


D-26 


i-Pr 


q> 


R 


0.82 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.96 (m, 1H), 3.57 (dd, 
J=6.3, 8.4 Hz, 1H), 7.59-7.65 (m, 2H), 
7.89 (d, J=9.0 Hz, 2H), 8.01 (m, 1H), 
8.06-8.15 (m, 3H), 8.20 (dd, J=1.8, 8.4 
Hz, IK), 8.28 (d, J=9.0 Hz, 2H), 8.44 
(s, 1H), 8.64 (s, 1H), 12.58 (br s, 1H) 


48 


D-27 


i-Pr 




S 


0.82 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.96 (m, 1H), 3.57 (dd, 
J=5.7, 8.4 Hz, 1H), 7.59-7.65 (m, 2H), 
7.89 (d, J=8.4 Hz, 2H), 8.01 (m, 1H), 
8.06-8.16 (m, 3H>, 8.20 (dd, J=1.5, 8.7 
Hz, IK), 8.28 (d, J=8.4 Hz, 2H), 8.45 
(s, 1H), 8.64 (s, 1H), 12.61 (br s, 1H) 


49 


D-28 


Bn 




R 


2.39 (s, 3H), 2.75 (dd, J=8.7, 13.2 Hz, 
1H), 2.91 (dd, J=5.4,l 3.2 Hz, 1H), 
3.93 (dt, J=8.7, 5.7 Hz, 1H), 7.11-7.25 
(m, 5H), 7.37 (d, J=7.8 Hz, 2H), 7.68 
(d, J=8.7 Hz, 2H), 7.95 (d, J=7.8 Hz, 
2H), 8.11 (d, J=8.7 Hz, 1H), 8.34 (s, 
1H), 8.34 (d, J=8.7 Hz, 1H), 12.74 (br 
s, 1H) 


50 


D-29 


Bn 




R 


2.76 (dd, J=9.0, 13.8 Hz, 1H), 2.97 
(dd, J=5.7, 13.8 Hz, 1H), 3.95 (dt, 
J=9.0, 5.7 Hz, 1H), 7.13-7.25 (m, 5H), 
7.59-7.65 (m, 2H), 7.71 (d, J=8.7 Hz, 
2H), 8.01 (m, 1H), 8.07-8.23 (m, 5H), 
8.37 (d, J=9.0Hz, 1H), 8.43 (s, 1H), 
8.64 (s, 1H), 12.75 (br s, 1H) 


51 


D-30 


Bn 




S 


2.76 (dd, J=9.0, 13.5 Hz, 1H), 2.97 
(dd, J=5.7, 13.5 Hz, 1H), 3.95 (m, 
1H), 7.12-7.26 (m, 5H), 7.58-7.66 (m, 
2H), 7.71 (d, J=8.4 Hz, 2H), 8.01 (m, 
1H), 8.07-8.23 (m, 5H), 8.33 (d, J=8.7 
Hz, 1H), 8.42 (s, IS), 8.64 (s, 1H), 
12.74 (br s, 1H) 


52 


D-31 


H 






2.39 (s, 3H), 3.64 (d, J=3.6 Hz, 2H), 
7.36 (d, J=8.1 Hz, 2H), 7.89 (d, J=8.4 
Hz, 2H), 7.95 (d, J=8.1 Hz, 2H), 8.10 
(br s, IK), 8.23 (d, J=8.4Hz, 2H), 8.36 
(s, IK), 12.67 (brs, 1H) 


53 


D-32 


H 






3.66 (d, J=5.4 Hz, 2H), 7.58-7.66 (m, 
2H), 7.92 (d, J=8.7 Hz, 2H), 8.01 (m, 
1H), 8.07-8.17 (m, 3H), 8.21 (dd, 
J=1.8, 8.7 Hz, IK), 8.30 (d, J=8.7 Hz, 
2H), 8.46 (s, 1H), 8.64 (s, 1H), 12.71 
(br s, 1H) 
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. «8 



mmm 

No. 


No. 


R 2 


R6 


* 


iH-NMR (DMSO-de) 


54 


D-33 


CHsS- 
CH2- 
CH 2 - 




R 


1.66-1.95 (m, 2H), 1.95 (s, 3H), 2.28- 
2.50 (m, 2H), 3.93 (m, IE), 7.59-7.66 
(m, 2H), 7.90 (d, J=8.1 Hz, 2H), 8.01 
(m, 1H), 8.07-8.17 (m, 4H), 8.21 (d, 
J=8.7 Hz, 2H), 8.25-8.34 (m, 3H), 
8.47 (d, J=0.9 Hz, 1H), 8.65 (s, 1H), 
12.79 (brs, 1H) 


55 


D-34 


HOCH2 




R 


3.52 (dd, J=5.7, 10.5 Hz, 1H), 3.57 
(dd, J=5.1, 10.5 Hz, 1H), 3.82 (m, 
1H), 7.58-7.66 (m, 2H), 7.92 (d, J=8.7 
Hz, 2H), 8.01 (m, 1H), 8.06-8.17 (m, 
3H), 8.21 (dd, J=1.8, 8.7 Hz, 1H), 8.28 
(d, J=8.7 Hz, 2H), 8.46 (s, 1H), 8.65 
(s, 1H) 


56 


D-35 


i-Bu 




R 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.3 
Hz, 3H), 1.30-1.52 (m, 2H), 1.62 (m, 
1H), 3.71 (m, 1H), 7.58-7.66 (m, 2H), 
7.89 (d, J=8.4 Hz, 2H), 8.01 (m, 1H), 
8.06-8.24 (m, 4H), 8.30 (d, J=8.4 Hz, 
2H), 8.46 (s, 1H), 8.65 (s, 1H), 12.63 
(br s, 1H) 


57 


D-36 


HOOC- 
CH2- 




R 


2.46 (dd, J=6.9, 16.5 Hz, 1H), 2.64 
(dd, J=6.6, 16.5 Hz, 1H), 4.13 (m, 
1H), 7.58-7.66 (m, 2H), 7.91 (d, J=8.7 
Hz, 2H), 8.01 (m, 1H), 8.07-8.16 (m, 
2H), 8.21 (dd, J=1.8, 8.7 Hz, IS), 
8.25-8.35 (m, 3H), 8.46 (s, 1H), 8.65 
(s, 1H), 12.62 (br s, 2H) 


58 


D-37 


HOOC- 
CH2- 
CH2- 




R 


1.68 (m, 1H), 1.89 (m, 1H), 2.25 (t, 
J=6.9Hz, 2H), 3.84 (dd, J=5.1, 8.1 Hz, 
1H), 7.59-7.66 (m, 2H), 7.88 (d, J=8.7 
Hz, 2H), 8.01 (m, 1H), 8.07-8.18 (m, 
2H), 8.21 (dd, J=1.5, 8.4 Hz, 1H), 
8.25-8.34 (m, 3H), 8.46 (s, 1H), 8.65 
(s, 1H), 12.46 (br s, 2H) 


59 


D-38 


CeHs- 




R 


4.97 (d, J=9.3 Hz, 1H), 7.20-7.36 (m, 
5H), 7.58-7.66 (m, 2H), 7.85 (d, J=8.4 
Hz, 2H), 8.01 (m, 1H), 8.07-8.17 (m, 
2H), 8.18-8.24 (m, 3H), 8.43 (s, 1H), 
8.65 (s, IB), 8.83 (d, J=9.3 Hz, 1H), 
13.00 (brs, 1H) 
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MMP-ltt (80 + ±0*ALfco 

MMP-2 ft Calbiochem-Novabiochem International,Inc. «t 9 Iff A Lfc 0 
MMP-8 firfrRO Human Bone Marrow cDNA SrflH^T, PCR IUoT 
5 Catalytic domain ("Phe- 262 Gly)$:iiiigLfe 0 CtlSrHis^, ^y^n^- 
^SfSPfitSr^A Lfc*lM63f8S'<* * -pTrc99A l^n^y^U IPTG 
(Isopropyl-/?-D-thiogalactopyranoside) |C J: o TUSt^SSrfir* ^F^ttM 
Lfc(Thau F. Hos M. Walid Qoronfleiu Robert C. Wahl, Trica A. 
Pulvino> Karen J. Vavra N Joe Falvo N Tracey M. Banks N Patricia G. Brake and 
10 Richard B. Ciccarelli : Gene expression, purification and characterization of 
recombinant human neutrophil collagenase. Gene 146 N (1994) 297-301 s 
*K»*«Tiifc*UHJlUfc). 5F»ttW»^b© MMP-8 <D&M&, 9 

ufc 0 *^-e, Iffia 9*ttSI (6Mii) ti^^^g^*oy 7*— 

15 /l^x *r >^£frV\ iSttaMMP-8*r#fc. 

MMP-9 it Y.Okada et al.(Yasunori Okada,Yukio Gonoji, Katsumi 
Naka,Katsuro Tomita,Isao Nakanishi,Kazushi Iwata,Kyoko Yamashita,and 
Taro Hayakawa. Matrix metalloproteinase 9(92-kDa gelatinase/type IV 
collagenase) from HT1080 human fibrosarcoma cells. Purification and 

20 activation of the precursor and enzymic properties J.Biol.Chem 

1992,267,21712-21719)&tf ; e <Di&(Dj3& [l)Yasunori Okada, Tatsuhisa 
Morodomi, Jan J.Enghild, ko Suzuki, Atsushi Yasui, Isao Nakanishi Guy 
salvesen and Hideaki Nagase Matrix metalloproteinase 2 from human 
rhumatoid synovial fibroblasts. Purification and activation of the precursor 

25 and enzymic properties. Eur.J.biochem. 1990,194,721-730, 2)Robin V.Ward, 

Rosalind M.Hembry, John J.Reynolds and Gillian Murphy The purification of 
tissue inhibitor of metalloproteinase-2 from its 72kDa progelatinase complex. 

48 



WO 01/83461 



PCT/JP01/03437 



Biochem.J 1991,278,179-187] Sr<a*-&b*T*«l» ttSiUfc. fiPt>, Human 
fibrosarcoma ATCC HT1080 £ 10% Fatal calf serum (FCS) 'Sr^tr 
Dulbecco's ModifiedMedium (DMEM)T' 37t:,48hrs (5%)ig*L Confluent 
ICLfc Confluent Cell f± FCS fc&Vfc DMEMTMfc*8*«rfTofc (2nd) . 
5 MMP-9 DMEM "pfr 50ng/ml <D Phorbol-12- 

myristate-13-acetate (TPA) «riD*.fc. TPA Kf«|Ktl6l (3000 rpm, 
15min) , _h»«rl80-«iB (UP-20, Toyo) T* ft 450ml Ufc. £ ©}§Ss 

Gelatin-Sepharose,, Concanavalin A-Sepharose MMP-9 W^SrStff •» 

PS^jtil (UP-20 N Toyo) TfiSSiL, Sephacryl S-200, Green A matrix KlS&Jf 

10 ^ffitTIMPi(D5)-|I*fTo/c 0 i!fe^-C',Procollagenase^TPCK-Trypsin (Final 
cone. 3jug/50ju React.Mix) T'Stt-fb t fc„ 

MMP-12 14 Human Placenta Total RNA i» RT-PCR t «fc 9 Catalytic 
domain( 100 Phe~ 263 Gly)£J#i|ILfc: 0 r tb £ His * = ^t 1 b if 
fc*ALfc*»flS3&£^* *-pTrc99AHE fc^a-sy^U IPTG (Isopropyl- 

15 0 -D-thiogalactopyranoside) K ± o Tii?IIIrff4 W ^teBftt-ISS Lfc 0 
T»ttiT»34»6 MMP-12 ©Hl|i»4 % tfelci >9^tt^J (6MIi) tc^^Lfc^, 
^^t--^B7F^77-f- (Ni Chelateing Sepharose) CiD^lLfc, 

*^-e, m-ffiKx <?g?&#j (6Mi«) sr»*-r 5 mmmmw y*—A>?4 

y^£fTV\ fSttM MMP-12 £#fc 0 

20 MMP-13 tt IL-1 V TNFiWJRLfcfc htt#****Blfi SW1353 *»E> mRNA SrH 
94Ufc 0 RT-PCR 9 Catalytic domain( 104 Tyr~ 267 Gly)£t|*I Lfc„ 
His*^. sVfn^t- ^fJffHS&Sr^Atfc^JSmiSm^^^-pTrcSSAHE 
(:::?□ — = V ^ L , IPTG (Isopropyl- J3 -D-tbiogalactopyranoside) tiot^ 
*38gL«:frfcV\ ^«FttW^fc«llUfc. ^»ttW^*»fe MMP-13 QJUfttt* ft 

25 ftfc i 19 ^te#J (6M ft*) LfcfL * h * n t h j/7 7 W - (Ni 

Chelateing Sepharose) Id «fc 9 « Lfc„ ft^T% Sflrfc J: 9 gttSI (6MI$) 

£B&*-r 5 t mw\mMz>v 7*-^?^ y?%'m\ st4M mmp-13 zntc 0 
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10*012 #immp ©»*ia#istt<&ai£#8s 

MMP <Dg£^f?f 148iJ£2fc{i, C. Graham Knight, Frances Willenbrock and 
Gillian Murphy : A novel coumarin-labelled peptide for sensitive continuous 
assays of the matrix metalloproteinases: FEBS LETT., 296, (1992), 263-266 
5 <D%m\cmi1t e *Sf : MOCAc-Pro-Leu-Gly-Leu-A 2 Pr(DNP)-Ala-Arg-NH 2 
Peptide Institute, Inc. Osaka, Japan £J8 ^1t 0 Pfi§8!|<Z>7 y±4 it 1 o<D{b 
-&$i(PlW£iJ)t£o^-Cl<>;<D 4o©7 y±-4 fcffofc. 

(A) ^*(MMPs), P!W#J 

(B) PI^J 

10 (C) SSCS-j&SfC), g#*(MMPs) 
(D) S^(-g-^SS) 

Pl«(%)= {1-(A-B)/(C-D)} X100 
IC 50 tePI^(%)# 50%K * 5 ftft «r*1\ 
15 ±l5<0*i£|c«k 9ffl€Lfcia#fi&ttSr*9 lc*Lfc D 
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*9 





MMP-1 


MMP-2 


MMP-8 


MMP-9 


MMP-12 


MMP-13 


No. 


(liM) 


(MM) 


(\M) 


(MM) 


(nM) 


OiM) 


A-l 


>10 


>10 


>10 


>10 


0.12 


>10 


A-2 


>10 


>10 


>10 


>10 


0.84 


>10 


A-3 


>10 


7.50 


>10 


>10 


0.61 


>10 


C-l 


>10 


>10 


>10 


>10 


0.39 


>10 


D-l 


>10 


>10 


>10 


>10 


0,046 


>10 


D-2 


>10 


>10 


>10 


>10 


0.49 


>10 


D-3 


>10 


! 8.31 


>10 


>10 


0.28 


>10 


D-4 


>10 


4.78 


>10 


>10 


0.18 


>10 


D-6 


>10 


5.51 


>10 


>10 


0.44 


>10 


D-8 


>10 


8.38 


: >io 


>10 


0.60 


>10 


D-10 


>10 


7.08 


>10 


>10 


0.25 


>10 


D-ll 


>10 


>10 


>10 


>10 


0.59 


>10 


D-12 


>10 


>10 


>10 


>10 


0.48 


>10 


D-15 


>10 


>10 


>10 


>10 


0.046 


>10 


D-16 


>10 


0.83 


>10 


>10 


0.021 


0.90 


D-17 


>10 


1.71 


>10 


>10 


0.17 


>10 


D-18 


>10 


>10 


>10 


>10 


0.27 


>10 


D-20 


>10 


2.93 


>10 


>10 


0.12 


>10 


D-21 


>10 


>10 


>10 


>10 


0.42 


>10 


D-22 


>10 


1.67 


6.69 


>10 


0.17 


5.86 


D-23 


>10 


>10 


>10 


>10 


0.83 


>10 


D-24 


>10 


>10 


>10 


>10 


0.39 


>10 


D-25 


>10 


7.50 


>10 


>10 


0.18 


>10 


D-26 


>10 


>10 


>10 


>10 


0.037 


>10 


D-27 


>10 


>10 


>10 


>10 


0.30 


>10 


D-28 


>10 


>10 


>10 


>10 


0.20 


>10 


D-29 


>10 


>10 


>10 


>10 


0.043 


>10 
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&mM3 

Sprague-Dawley titty y h. (2SftW#R*ttfi 390-430g) Tfr|g© 7 .f /U* 
-tttffiS^KMB^^SrfflV^T 7-8aWlCtejk9a 5 BIB, 1 P 30*|C 
TitSItfc. fc£>|b(D-26)Ht, 0.5% ^ 3-;l<-t;Uu-x\zffiM 30 mg/kg 
5 tTlB2@»P8^l/t. liftSite 2 ml/kg © 0.5% * 'TvU-fcA' n £jg p 
ft-£Lfc.ft&©jigMl»ga»e> 16-24 I*M«R1 40 mg/kg CD^y h/VHf*-A 

* (0.3mg/7S' M fcTiaffSHfJttttCfcftffAAIffKI&Sr^TAIl* 

10 WtSSr^a-^-Co4^ % ftttff* 30cmH 2 Ofcft5*-e£*SrftALfcSK ft 
#£E#0 cmH,Ofcfc 5 *&R:ftlt|fff# - 20 cmH 2 0 (d ft 5 * 

mmm # 25 cm H 2 o sr^i-±w^,ft^:^ e> sire 0 cm H 2 o «r^-t-*nft»a*te 

15 *T©»£*©gfc«rft*»$Ci:*: LTffflSLfc. 

9 f -^tt¥«±«WIS'Tf*i-. ttffl-Wtt^tt Student© ttfefci&K: J; Off lr\ 
P<O.O5©£t^Tl:llS>0 <k¥lJ£Lfc 0 
fem^Sl Ofc^Lfc. 
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mi o 





(mI/cmH 2 0/kg) 


(ml/cmH 2 0/kg) 


(ml/kg) 


n = 




0.84 ±0.12 


2.06 ±0.16 


21.77 ±1.63 


8 


(.mm 


1.02 ±0.14* 


2.36 ±0.38 


23.74 ±2.64 


7 




0.87 ±0.11* 


2.01 ±0.19* 


21.01 ±0.95 
* 


7 



#;p<o.o5*r £.%mmn 
*;p<o.o5& mmmmmm 
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5 ®{#J0i] 1 

& t <d a # * s * -r 5 ■ & m z m a -r s . 

s£ ( i) ■?**>* ft iomg 

ILi&S 700 mg 

=r — v^. ^ — f- 274 mg 

10 HPC-L 16 mg 

1000 mg 

* ( I) ~?mt>ZfiZ>Qc&®b%m%G 0* •r^aW^SVMcIf, =j-y* 

£-*fcHPC-L (ftMt Kn^-yyn^t^n-^) 7k*«***Dt, ME 
15 -£\ £«[ (JfLttiLifttt TL^O. 5~lmm) tfc©*>, ft«k+«. #e>ftfc 
ttft£tt*&ft.S>3V^ (12/60^r>a) t?#iSHg*t5SISr#5. 
KM 01 2 

k t tizm-t 5 * y ir ;\>%mm ikm zm m-t a . 



S (I) T?*b**l,5ft^* 10mg 
20 %m 79 mg 
=i — yxf— <? 10 mg 
^77 U yjv^^->7A 1 mg 



100 mg 

25 ^-fttl20^ y 5 VMCiI1\ Clftbi^TTy VR^'^i'^ASr V 
fflaa-UfcTft-e-i-S. 1 OffiMftl 0 Omg «:5*W1f7f'y*^*^fc** , t 
<5„ 
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f&ft * (I) -C*fc$*l5fl2-fr* 15 mg 
5 %W 90 mg 
=» — y^f— 42 mg 
HPC-L 3 mg 



150 mg 

10 1 2 0^ s> 5 1 Mi ill" „ ifi&Srft'g-U ICH P C - L 



15 5£ ( I ) -CScfr£ft5te£-fe 10mg 
Alt 90 mg 
flSttft-fc/l'n— * 30 mg 
CMC-Na 15 mg 
Xf7!) 5 mg 

20 150 mg 



5t (I) X'UfriSftZik'km, IL$f, IMS**-**-;*, CMC-Na (#/l> 
*S:IHTU 15 0mg©gSJm. 
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m*<nmm 

1 . -«5* ( I ) : 

R 2 

R 6 -R 5 -R 4 -S0 2 -n"'^ n COR 1 (I) 
k 

r 2 ****®^ g&£ti,T^T*> ^fiar/i^/K E&£ttT^Tt<fc^Ty 

R 3 tt*^JS^. tt£*ftT^T , S>.fc^<£&7'**/K B&Sftt^-cfc <fc^7 p 
10 -/K B&$ftT^Tk .fc^Ty/l-^/K JBi& £ tl"C V^T t><fc V^^:f n T JJ — 
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